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Introduction

The Old and New 
Towns of Edinburgh 
World Heritage Site 
boasts an outstanding 
variety of buildings with 
different architectural 
styles, materials and 
unique characters. 

These traditional 
buildings already have 
certain benefits in 
terms of environmental 
sustainability, including 
their longevity, thermal 
mass, locally-sourced 
materials and natural 
ventilation. Contrary 
to popular belief, it 
is possible to reduce 
energy inefficiency, 
even in traditional 
buildings, without 
compromising their 
authenticity. 

The purpose of this 
guidebook is to advise 
owners and residents 
about energy efficiency 
solutions that can 
improve the thermal 
performance of historic 
buildings, reduce 
carbon emissions and 
lower fuel bills.

Adapting our existing 
homes is usually more 
energy efficient than 
building entirely new ones. 
It is therefore critical to 
concentrate our efforts on 
adapting existing buildings, 
especially considering 
the fact that 80% of the 
houses in which we will 
be living in by 2050 have 
already been built.

When considering energy 
improvements, it should 
be remembered that 
historic buildings contain 
a great deal of embodied 
energy. Historic fabric 
should be retained 
wherever possible and 
new elements should be 
assessed not only in  
terms of their compatibility 
with the building and 

U-value, but also for the 
whole life energy cost. 

Despite providing guidance 
on the application 
of energy efficiency 
improvements to historic 
and traditional buildings, 
not all of the improvement 
measures outlined will be 
suitable for all situations. 
Careful consideration is 
needed when applying 
energy efficiency 
measures to prevent long 
term deterioration of the 
building’s fabric or loss of 
the building’s significance.

The embodied energy of 
a building refers to the 
energy used to extract, 
process, refine and 
transport all materials 
used for its construction.

Sustainability and Climate Change 
in the World Heritage Site

1. Insulate your loft, utility 
pipes and water tank to 
retain heat.

2. Draught-proof and 
weather-strip windows, 
doors and gaps to 
minimize building leaks.

3. Use curtains, blinds and 
shutters to reduce heat 
loss from your windows. 

4. Upgrade your boiler to 
a more energy efficient 
type, saving energy and 
money.

5. Turn off lights and other 
electrical equipment, 
when not in use.

Benefits:
-  Reduce your fuel bills 

and carbon emissions.
-  Do-it-yourself: reduce 

installation costs and 
maintenance costs.

-  Heritage-friendly 
measures: retain 
historic authenticity and 
increase property value. 

Top 5 tips

U-values indicate the heat 
flow through a building 
element (a window, a wall, 
a roof etc.) to assess the 
thermal performance of 
construction materials as 
well as whole buildings. 
The higher the U-value, 
the more heat flows 
through the building 
element and the greater 
the heat loss.

Assessing energy
Lifestyles have changed 
throughout the centuries 
and we cannot assume that 
traditionally constructed 
buildings match the levels 
of comfort and energy 
efficiency levels expected in 
new buildings. 

• The first step in reducing 
the energy consumption of 
any building should be to 
optimise how the building 
is used and how the 
occupants behave, such as 
wearing warmer clothing in 
colder conditions.

• Energy efficiency can be 
improved by insulating 
the loft, reducing 
draughts and investing 
in more efficient fixtures 
and fittings, such as 
heating and lighting. 

Before starting to install 
energy efficiency measures, 
it is essential to understand 
and assess where your 
house needs improvements. 
Carry out an assessment 

of energy loss through 
observation, following our 
guidelines or through other 
tests such as: 

• Thermal imaging (or 
thermography) to reveal 
heat losses, damp 
patches and draughts.

• Blower door tests (fan 
pressurisation tests)  
to show air leakage. 

• Dynamic Thermal 
Simulation models the whole 
building performance, such 
as internal temperatures, 
ventilation rates, heating and 
cooling, energy consumption 
and solar gains.

Bear in mind that 
condensation might  
still appear: simple 
activities such as boiling 
the kettle, using gas 
fires or bathing can 
create condensation. 

  

Heat loss: the Georgian cupola 
on the left  is a cold spot, in blue 
in this interior thermal image; 
on the right, heat is escaping 
through a sash & case window, 
in red in this exterior image
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Greater 
Heat flow 
in winter 
months 
- Higher 
U-Value

U-Value without insulation: ca. 
1.0 W/m2K, stone wall thickness 
600mm (it would be ca. 2.3  
W/m2K for a wall 300mm thick).

Lower 
Heat flow 
due to 
insulation 
- Lower 
U-Value

U-Value with insulation: ca. 0.35 
W/m2K with additional 70mm 
internal sheepwool insulation

Temperature curve through the wall 
section with and without insulation

Outside Inside

Outside Inside

Outside Inside

Outside Inside

For more, follow us on:
Website: www.ewht.org.uk
Facebook: Go Energy 
Efficient! Edinburgh World 
Heritage Site
Twitter: GoGreenEWH
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Listed buildings

Buildings of architectural 
and historic interest are 
protected by being A, B 
or C(s) listed if they have 
international, regional 
or local importance 
respectively. The listing 
protection covers both the 
interior and the exterior of 
a building, regardless of 
the category.

If your building is listed, 
alterations are still 
possible, but need Listed 
Building Consent (LBC) in 
order to retain the special 
character of your building. 
Minor changes such as 
altering the colour of your 
main door, and major 
and potentially harmful 
changes, such as installing 
double glazing, all require 
LBC. Reversible and cost-
effective energy efficiency 
measures such as draught 
proofing, loft insulation, 
boiler replacements, use 
of full length curtains, 

blinds and shutters do 
not require LBC.  

If you are not sure 
whether you need 
LBC, contact the City 
of Edinburgh Council. 
Phone the Planning 
Helpdesk on  
0131 529 3550
There is no fee for an 
application for consent.

You may additionally 
require other consents 
such as Planning 
Permission or a 
Building Warrant to 
make changes to your 
home. If your building 
is not listed but in a 
Conservation Area or 
Area of Window Control, 
it will be subject to other 
planning restrictions, 
which must be taken 
into consideration.

Your home doesn’t necessarily 
need to be old to be listed! 
This Basil Spence’s building 
is only 40 year old and is 
B-listed. 

 

Building materials

Traditional building 
materials are often more 
thermally efficient than 
widely believed. A recent 
Historic Scotland report on 
the U-values of traditionally 
constructed walls suggests 
that traditional building 
elements tend to perform 
much better thermally than 
expected by the U-value 
calculated with standard 
software programmes.

• When repairing or 
carrying out alterations, 
retain and reuse 
original materials 
whenever possible, 
making use of the 
embodied energy of 
those materials rather 
than wasting it. 

• Source indigenous, 
salvaged or traditional 
materials. This will 
ensure that the historic 
character of the 
building is preserved 
or enhanced through 
appropriate material 
matching and a mile-
zero approach. 

• Use second-hand 
recycled materials, 
such as insulation 
made from recycled 
newspapers, plastic 
and glass where 
appropriate. 

The sense of place in the World Heritage Site is strengthened by the quality, durability and consistent use of local 
materials for construction, including local sandstone, Scottish slate, lime plaster, cast iron, timber and glass.

• Choose durable 
products to waste less 
energy in the long term. 

• Choose natural and 
breathable materials, 
which are low in 
embodied energy (lime 
mortars instead of 

cement-based mortars, 
lime render instead of 
cement, timber window 
frames instead of 
U-PVC, etc.).  
Cement should be 
avoided both for 
environmental and 
conservation reasons.

• Use water-based 
paints, which have a 
smaller environmental 
footprint than oil-based 
or oil paints. If oil-based 
paints are required, the 
recommended ones are 
composed of linseed 
and turpentine.

Original crown 
glass is characterised 
by curved and bellied 
waves often visible 
in individual panes 
when viewed in 
sunlight. As it is no 
longer produced, 
historic crown glass 
should be maintained 
and preserved.

There are around 
45 examples of pre-
1700 buildings in the 
World Heritage Site, 
particularly concentrated 
in the Old Town and 
Dean Village. It is often 
because their high 
quality construction  
and materials that they 
have survived from  
this period.
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Bakehouse Close, Canongate



How to reduce energy
Reduce the 
need for 
energy

• Minimise building leaks and draughts.
• Wear warmer clothes in winter.
• Keep radiators clear of furniture and doors closed.

Use energy 
more 
efficiently

• Increase the efficiency of your heating system by upgrading your boiler.
• Every room should have its own thermostat, heating should be 

regulated by a timer.
• Turn your thermostat down by 1ºC to save up to 10% on the 

energy bill!
• Turn off lights and other electrical equipment when not in use.

Install 
simple energy 
efficiency 
measures

• Draught-proof and weather-strip windows, doors, gaps, etc.
• Fit energy efficient light bulbs.
• Insulate the loft, floor, utility pipes and water tank.
• Use curtains, blinds and shutters or install secondary glazing.

Use renewable 
energy and 
generate 
your own

• If possible, install electricity-generating and low carbon 
technology through MCS certified contractors.

• Obtain a certificate for eligibility to receive the feed-in tariff  and 
sell energy to the National Grid.

Average heat loss in a traditional detached house and a traditional 
tenement flat.

or rock wool should be 
used in damp conditions, 
since they are non-
biodegradable. However, 

although they are cheaper 
than natural insulation 
materials, they are higher 
in embodied energy. 

Insulation

Historic buildings were 
originally designed to  
allow plenty of air 
circulation, and adding 
insulation may be a 
delicate operation. Damp 
problems, timber decay, 
mould growth and metal 
corrosion can all occur 
when historic buildings 
are sealed up and 
moisture gets trapped.

Natural and breathable 
insulation materials such 
as sheep’s wool, cotton, 
hemp, flax and wood 
cellulose are preferred for 
use in historic buildings. 
Man-made materials 
such as mineral wool 

The defect in the insulation allows  
heat and dampness to escape through 
the fabric, damaging the wall.  

Insulating fittings

This is easy to do yourself 
and will not affect the visual 
appearance of your historic 
home or damage its fabric. 

• Insulate your water 
storage tank with a hot 
water jacket. By law, all 
new water storage tanks 
must now be insulated.

 
 Insulating your hot water 

tank will reduce heat 
loss by up to 70% and 
you can fit it yourself for 
around £15, which will 

be recovered in the  
first year.

• Fitting insulation to 
pipework is easy, if the 
pipes are accessible, 
and will cost around 
£10. Professional help 
may be required to 
fit insulation around 
pipework that is difficult 
to reach such as under 
floorboards. 

You can save about 170kg 
of carbon dioxide (CO2) 
and around 60kg of CO2 
with pipe insulation. Pipe insulation

Loft insulation

Heat loss from the roof 
averages 5% in a 4-storey 
traditional flat and 32% in a 
1/2-storey detached house.

• One of the most cost 
effective ways to reduce 
your heating bills is to 
install insulation between 
the joists yourself.

Loft Insulation materials (left to 
right): insulated plasterboard, 
sheep’s wool, recycled plastic, 
extruded polystyrene foam and 
reflective multi-layer insulation

• It is important to leave 
no gaps for the heat to 
escape, but at the same 
time ensure adequate 
ventilation around  
the eaves to avoid 
moisture building up.  
In Georgian houses with 
parapets, ventilation may 
have to be maintained by 
fitting special ventilating 
roof slates or similar.

•  By laying down loft 
insulation to the 
recommended thickness 
of 270mm you could 
reduce your annual 
heating bill by £150.
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Insulation is only as efficient as at its weakest point.  
Gaps in the insulation cause cold draughts and 
can cause occupants to feel uncomfortable. 
Furthermore, partial insulation is similar to air leaks 
or cold bridges (areas where insulation is missing and 
a ‘cold spot’ is created), where moisture may build up 
and damage the building fabric.

Traditional Detached House Traditional Tenement Flat 



Before going up in your loft, put 
on protective clothing and check 
if you have the following: a hand-
held or head-torch, a protective 
mask, gloves, protective goggles, 
knee pads, bin bags to clear the 
loft of waste materials, scissors, 
tape to fix the insulation and 
working tools to secure cables with 
clips. Take care, for your safety, 
always only step on the joists! Crawl 
boards can be helpful to spread 
your weight over several joists.

It is very important to draught-proof and insulate your 
loft hatch as well in order to have a continuous insulation 
without gaps. Insulation must also go over the water 
tank. Cables should run above the insulation (on the cold 
side) to avoid overheating. Also remember to add lagging 
around pipework to avoid frozen/burst pipes.

A swift box in cedar

Wildlife at home: bats and swifts, which often nest in 
cracks and cavities under the eaves or under roof tiles, are 
entirely dependent on buildings and are both protected 
species. The loss of nest sites due to repairs of cracks and 
sealing up of gaps in roofs has caused the decline of these 
species. Contact a Council Biodiversity Officer to install 
swift bricks or bat boxes on your roof: 0131 469 3920.

Floor insulation

A traditional cottage or 
a detached house loses 
nearly 6% of its heat 
through the floor.

There are a number of 
things that can be done to 
improve this situation.

Suspended timber floors: 
ground floor insulation 
can be installed above a 
ventilated space under  
the floorboards.

• This can be a very 
delicate operation: 
consider employing an 
experienced joiner for 
lifting and refixing floor 
boards, especially if they 
are valuable or historic.

• Where historic floor 
finishes cannot be 
disturbed, insulation 
may be inappropriate 
unless there is 
sufficient crawl space 
underneath to install it 
from below. 

Solid floors: Generally 
it is more difficult and 
expensive to retrofit 
insulation to solid floors, 
especially if existing 
finishes and floor height 
must be retained. 

• Flagstones can be 
carefully lifted, the 
subfloor dug out, 
insulation and screed 

installed and finished by 
relaying the flagstones 
back in place. 

• Alternatively, a new floor 
can be laid over the 
existing. The existing 
floor will be preserved, 
but it will result in a 
higher floor built up 
by about 100mm.
It is not advisable to 

In some cases, 
sealing gaps 
and draught 
stripping skirting 
boards may be 
the only solution 
possible, together 
with laying a 
carpet with an 
insulating underlay. It is always 
important to use moisture- 
permeable materials to prevent 
timber decay.LBC is required to 
lift historic floorboards and alter 
the floor height.

add an impermeable 
membrane and it is 
preferable instead 
to use an insulated, 
breathable lime- 
concrete floor.

• If your original floor 
has been replaced by 
a concrete floor, you 
can add insulated 
floorboards on top.

Wall insulation

Heat loss through outside 
walls represents 45% 
of the overall loss in a 
traditional flat with solid 
stone walls and nearly 
24% in a detached house.

The addition of insulation 
is rarely feasible due to the 
presence of original decorative 
finishes, such as plaster-
work on ceilings and walls. 
Traditional lath and plaster 
finishes retain more heat than 
plaster-on-the-hard-only and 
may not need the addition of 
insulation. However, it may 
be possible to blow loose 
insulation into the space 
behind lath and plaster.

Internal insulation  
(‘dry-lining’) means adding 
a layer of insulation on the  
inside of the wall. 

• If insulation is added, 
careful construction 
detailing is required not 
to trap condensation 
within the wall. Ask a 
professional adviser if 
you might need to add a 
vapour control layer.

Solid wall insulation could 
cost you £8,000 upwards 
and discount schemes are 
harder to obtain than for 
cavity wall insulation.

Houses built from around 
1920 onwards often have 

Lath and plaster can be kept, if in 
good conditions.

cavity walls, which are 
simpler to insulate than 
solid stone or brick walls: 
insulation is simply blown 
into the existing cavity. 
You can save £110 a year 
by installing cavity wall 
insulation, recovering the 
installation cost in the first 
two years.
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Internal wall insulation

Original wall 
lath and 
plaster.

Lath and plaster 
removed. Insulation 

and plasterboard 
installed. 

In the New Town, there are often 
buildings with cellars at basement or 
sub-basement levels. It is not advisable 
to add insulation or seal up these cellars 
as moisture will get trapped and lead 
to damp problems and timber decay. 
Cellars should be well ventilated. 

Main Door

Basement

Pavement

Ventilated 
Cellar



1. Historic traditional masonry 
solid wall construction 
Water can be absorbed by 
permeable wall

Plaster on laths
Wooden lintol

Inner stone leaf

Outer stone leaf

Centre of wall 
mortar and stones

If you are able to 
insulate your walls, you 
can prevent moisture 
becoming trapped, 
by using a breathable 
membrane and moisture 
permeable insulation 
such as sheep’s wool, 
hemp and sisal, which 
should be as thick as 
possible for maximum 
energy efficiency.

External insulation is 
almost always inappropriate 
if the external façade 
must be retained, such as 
historic stonework. 

If the building is rendered or 
harled with cement plaster, 

a more suitable replacement 
may be considered.

Door insulation: Add 
insulation to panels on the 

interior face to retain the 
external character. It cannot 
be installed when the interior 
face needs to be retained.

Draught excluding 
& Weather 
stripping
Get rid of draughts:  
look out for spider webs 
to locate draughts!

 

Where to look for draughts:
• Around windows and 

doors.
• Loft hatches.
• Between floorboards.
• Installations in walls 

such as pipework and 
electrical fittings.

A traditional flat loses 
around 20% of its heat 
through draughty doors, 
windows and uncontrolled 
ventilation gaps, such as 
chimney flues.

• Check that your doors and 
windows fit well before 
adding draught-proofing.

• Fit weather-stripping 
and draught excluders 
to your doors, windows, 
letterboxes and keyholes 

to retain heat. You can buy 
them from DIY stores, but 
why not try making your 
own draught excluders.

The thermal image below 
shows, in blue, the cold 
draught coming through 
the letterbox. Draught-
exclude your letterbox to 
minimize the draughts! 
Escutcheons were provided 
in New Town tenements 
as key hole protection, but 
can also reduce draughts.

An open fire loses 
80% of the heat up 
the chimney: if not in 
use, be sure the flue 
is closed and fit glass 
doors (which require 
LBC) to minimise heat 
loss, but always ensure 
that it remains well 
ventilated. Consider 
fitting a chimney 
pillow/balloon, an 
inflatable bag made 
from a special laminate 
that makes it airtight 
and which will shrivel up 
if heated by accident.

Rooms where water 
vapour is abundant (eg 
bathroom, kitchen) and 
rooms with gas-fires /
appliances should not be 
draught-proofed unless 
a means of ventilation 
is available from a 
ventilator or window.

Traditional buildings were 
designed to let air circulate 
between the outside 
and inside of a building. 
Sealing up the building 
too drastically may lead 
to problems of damp, 
mould and timber decay.

Windows 

Historic windows with 
original glass should 
always be retained, 
overhauled (timber may 
have distorted over a 
period of time), cleaned 
and fitted with concealed 
draught-proofing, instead 
of being replaced with 
modern double glazing. 
If the historic fabric is 
beyond repair or has 
been altered in the past, 
windows may be replaced 
subject to LBC.

Well maintained timber 
windows can be repaired 
to last hundreds of years 
and be re-used at the end 
of their lifetime. Window 
frames should be made 
of sustainably sourced 
timber rather than U-PVC 

Cleaning your sash & case window

or other materials high  
in embodied energy.  
U-PVC frames spoil the  
building’s authentic 
character, are not able 
to be repaired and are 
difficult to recycle.

Improving the U- 
value of the window:

• Draught-proof your 
existing timber framed 
sash & case windows 
with concealed brushes 
set into new grooves in 
the sashes and parting 
beads. Brushes  
are more  
effective and  
more attractive  
than surface- 
mounted rubber seals. 
You can reduce air 
leakage by up to 80%.

• Use heavy full-length 
curtains, internal blinds 
or shutters to retain heat. 

• You can also insulate 
your shutters or add 
secondary glazing, 
although detailing should 
be carefully considered.
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2. Modern cavity wall 
construction
Inner leaf and floor are protected 
from water through ventilated cavity

Plasterboard

Blockwork
(inner wall leaf)

Cavity

Brickwork
(outer wall leaf)

Damp-proofing



Reinstating wooden 
shutters in their original 
location is a surprisingly 
cost-effective solution, 
especially if you close 
them at night and when 
the room is not in use. 
Additionally, it enhances 
the historic character of 
your home.

On	the	upper	floor,	the	windows	with	the	shutters	closed	show	up	in	
the thermal image in a deep blue colour, demonstrating how little heat 
is escaping.

Left:	roller	blinds	help	reduce	heat	loss	in	the	
top	left	window.	Only	curtains	are	fitted	in	the	
top	right	windows,	but	they	are	sufficient	to	
improve	the	windows’	efficiency,	if	compared	
to identical windows below.

Right: shutters and curtains in the top right 
window.	The	top	flat	has	also	been	draught-
proofed with concealed brushes. 

Secondary glazing

With secondary glazing 
systems, a second window 
pane is added behind the 
existing window.

Secondary glazing can 
reduce the heat loss to 50% 
and will also reduce noise. 
It is more heritage-friendly 
than replacing windows with 
double-glazing and is as 
energy	efficient	as	most	types	
of slim-line double glazing.  
In certain cases, it may 
require	LBC	and	can	also	
make regular maintenance 
and	cleaning	more	difficult.	
 
Best	solution:	mount	vertical	sliding	secondary	glazing	on	the	
inner face of the sash & case window. The frame should be similar 
in size to the slim frame of the existing window to obtain a very 
discreet installation. It also allows shutters, where they exist or 
could	be	retrofitted,	to	operate.

Double glazing 

In Edinburgh, the use 
of double glazing is 
not permitted in listed 
buildings, although in 
certain cases the slim-
profile	system	may	be	
acceptable, but still 
requires	LBC.

Slim-line double glazing 
performance was monitored 
with	sensors	in	Lauriston	Place

In terms of energy 
efficiency,	slim-line	
systems are comparable 
to single glazed units with 
secondary glazing added. 
The gap between the two 
panes is very small and 
the	profile	should	replicate	
the exact window details 
including the astragals 
and mouldings, in order 
to match the original 
historic features.

Ventilation

Ensure that your home is 
always well ventilated to prevent 
moisture getting trapped. 
Windows, vents, ventilated 
chimney caps, rooftop 
ventilators,	flues,	cupolas,	
skylights and clerestories 
can all help achieve 
effective natural ventilation.

Heating and 
Appliances

Replacing a 15-year old 
boiler with a new energy-
efficient	condensing	model	
can save the average 
household 30-40% of its 
fuel bills, or up to £235 
a year. Heating and hot 
water make up over 60% 
of a home’s energy bills (on 
average). Upgrading your 
boiler will save you money 
and won’t affect the historic 
character of your home. 
The	efficiency	of	individual	
boilers can be checked 
on	SEDBUK	(Seasonal	
Efficiency	of	Domestic	
Boilers	in	the	UK,	 
www.sedbuk.com) 

Line the inside of 
your external wall with 
reflective panels where 
radiators are located –  
or even just tin foil. 

Switch off all electrical 
appliances at the socket 

Natural ventilation in a 
traditional home.

instead of using the 
‘standby’ function. It saves 
in average £33 per year 
on energy bills and 130 
kg CO2. Using multi-plugs 
and adapters can make 
this even easier. Always 
remember to switch 
off mobile phones and 
laptops when you are not 
using them.

Replace appliances with  
A or A* rated ones.

You are fuel-rich…
…if you spend less than 
10% of income on gas, 
electricity and heating 
oil to keep your home 
adequately warm (21°C  
in the main living room 
and 18°C in other 
occupied rooms during 
daytime hours). You 
can	find	a	list	of	grants	
available to minimise  
your fuel bills and 
improve	energy	efficiency	
of your home at the end 
of this publication.
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Loft	hatch

Open	fire	
place

Keyhole
Letterbox



Lighting

Energy	efficient	light	
bulbs use up to 80% less 
energy than a normal 
bulb. They may appear 
more expensive when 
purchasing, but last 10 
times longer and can 
save £40 during their 
lifetime.	Energy	efficient	
lighting comes in a 
surprisingly wide range  
of shapes and styles.

LED	Lights	are	more	
expensive, but may last 
even longer than energy 
efficient	bulbs,	typically	
up to 20 years.

Always allow natural 
daylight into the rooms 
by keeping the windows 
clean and unobstructed. 
Sunlight can also 
contribute to heating 
your home, particularly in 
stone buildings such as 
those in the New Town. 
The sun warms up the 
fabric during the day and 
this heat is later released 
during the evening.

Rainwater 
harvesting and grey 
water recycling

Over 50% of domestic 
water demand can be 
supplied by a rainwater 
collecting system.

The collection and 
storage of rainwater is 
a very simple method 
of reducing the running 
costs and environmental 
impact of a building. The 
rainwater is collected from 
gutters and can then be 
filtered	and	treated	before	
being stored in a tank until 
it is needed.

Renewable 
energy
‘Renewable Energy’ is 
energy that comes from a 
constant and sustainable 
source, which does not 
harm the environment.
 
•	 Heating:	Solar	hot	
water,	Biomass	 
Heating, Ground 
Source Heat Pump,  
Air Source  
Heat Pump.

•	 Electricity:	Photo-
voltaic, Micro-Hydro, 
Wind. 

•	 Heating	and	Electricity:	
Biomass	CHP	
(combined heat  
and power).

Traditional ‘fossil fuel‘ – 
oil, gas and coal
Fossil	oil	took	500	million	
years to be created 
from plant substances, 
hermetically sealed and 
under high pressure. 
Fossil	energy	has	a	high	
energy content compared 
to what is gained with 
renewable energy.  
In the last 100 years 
more than half of the 
known resources have 
been used. Recoverable 
resources are expected to 
last around 40 years for 
oil, 60 years for gas and 
130 years for coal. 

Solar Water Heating
Visible installations will 
probably not be allowed 
on listed buildings or in a 
conservation area however 
panels may be able to be 
hidden in valley of ‘M’ 
shaped Georgian roofs.

Solar heating provides 
hot water at 55-65ºC and 
can provide all hot water 
needs in summer. It can 
be mounted on the roof 
or integrated into the roof 
covering (this is especially 
viable when roof cover 
needs replacing). A system 
comprises solar panels 
or tubes, a heat transfer 
system and a hot water 
storage cylinder.

•	 It	should	be	south-
facing; too much 
shading can reduce 
energy performance.

There are two types of 
solar	heating:	a	flat	plate	
(most common, slightly 
less	efficient,	bigger	and	
cheaper) which turns 
65-70% of the solar 
energy into usable heat 
or evacuated tubes 
(slightly	more	efficient	and	
slightly smaller but more 
expensive) which have an 
efficiency	of	80-85%.	

•	 In	Scotland,	a	standard	
1m2 panel can generate 
around 450 kWh of energy 
per year. A typical system 
of 3-4 m2 should provide 
all hot water needs in 
summer, around 50% of 
the annual demand, and 
will cost around £4,000.

•	 You	will	need	to	consider	
the roof area available, 
the	type	of	boiler/	fuel	
you use for hot water and 
space for a storage tank. 

Solar	panels	being	installed	in	Lauriston	
Place as part of the Renewable Heritage 
Project.	The	B-listed	Georgian	tenements	
in the World Heritage Site can now 
benefit	from	lower	fuel	bills	thanks	to	
this solar water heating technology.  
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Renewable Generation Solar panels create 
energy you can use, 
without importing it from 
the grid. Your supplier 
pays you for each unit of 
electricity you generate.

Export electricity back 
to the grid when you 
don’t use it. You are 
paid an export tariff. Electricity Grid

Import energy from 
the grid when more 
is needed.

Save money by  
generating your own 
energy. Feed-in tariffs 
enable households to 
install renewable energy 
technologies to claim 
payments for low carbon 
electricity they produce.

As an example, a typical 
domestic solar electricity 
system with an  
installation size of 3 kWp 
could earn around:

•	 £530	per	year	from	the	
Generation Tariff.

•	 £40	per	year	from	the	
Export Tariff.

•	 £100	per	year	reduction	
in current electricity bills.

Feed-in	tariff	system

This gives a total saving of 
around £670 per year.

This assumes a well 
oriented, un-shaded system, 
and 75% of the electricity 

generated exported.  
This	figure	will	be	lower	for	
less ideal installations, and 
slightly higher if more of the 
electricity is used directly in 
the home. 



Solar Cupola

As a method of pre-heating 
the hot water to reduce 
load on gas fired boiler, 
Solar Thermal Panels on 
a cupola structure fixed to 
lead flat roof will pre-heat  
hot water.

Solar Photovoltaic 
(PV) 

PV cells convert sunlight 
into electricity. Nowadays 
an array of different PV 
cells exist with different 
efficiencies	and	costs	and	
those harvesting diffuse 
light (not subjected to 
direct sunlight) have 
become more effective 
over the years. Photovoltaic 
can be incorporated as 
panels, PV tiles replacing 
roof tiles or PV cells in or 
on glazing. 

•	 Theoretical	maximum	
efficiency	of	around	30%.

•	 Roof-mounted	cells	are	
most	efficient	in	bright	
sunlight, so south-

facing orientation is 
preferable, ideally at a 
20-50 degree angle.

•	 An	average	system	of	
10-15 m2 (107-160 
sq ft) should provide 
about half of the average 
family’s electricity needs.

•	 A	typical	solar	
photovoltaic system will 
costs around £10,000, 
but you can generate 
around £670 per year 
income through the 
feed-in tariff.

There are virtually 
no running costs if 
connected to the 
National Grid; however,  
the payback period on 
PV panels is very long.

Wall-mounted	PV	cells	retrofitted	on	
a modernist building in Edinburgh

•	 A	wood-burning	stove	
can cost anywhere 
from £500 to £3,000 to 
install. A biomass stove 
(6-12 kW) costs around 
£3,000. A 20kW 
biomass boiler costs 
between £10,000 and 
£15,000.

You	can	retrofit	your	
wood-burning stove 
in your unused 
fireplace;	vents	can	
be installed in the 
ceiling to provide 
heat to the rooms 
upstairs as well.

Heat pumps

Heat pumps use the 
warmth from the air or 
ground to create heat 
for	heating	and/or	hot	
water. A heat pump 
uses electricity but uses 
only 1 unit of electricity 
compared to the 3-4 
units of heat it provides 
(a conventional boiler 
will only produce about 
0.8-0.9 units of heat from 
a unit of electricity). The 
reverse process can be 
used for cooling. 

•	 A	heat	pump	has	an	
efficiency	of	about	300%.	

•	 A	ground-source	heat	
pump (GSHP) used for 
heating is often cheaper 
than	using	oil,	LPG	or	
electric storage heaters, 
based on current 
fuel prices. Cost-
effectiveness usually 
depends on the type of 
heat distribution system 

(eg radiators, under-
floor	heating,	etc.)

•	 The	efficiency	of	an	
air-source heat pump, 
which uses external 
air, is unreliable due to 
temperature	fluctuations.	
The temperature in 
the ground is constant 
at around 10 degrees 
Celsius. 

•	 GSHPs	using	deep	
boreholes are the most 
common and may cost  
around £10,000. 

A heat pump runs 
constantly and 
continuously uses 
electricity. For a GSHP 
you will need access and 
space to drill a borehole 
or dig a trench.

Gilmour’s Close: refurbishment  
of	a	B-listed	building	comprising	
stone conservation, energy 
efficiency	measures	and	
renewables (Assist Architects 
for Hillcrest Housing Association 
in collaboration with Edinburgh 
World Heritage, Energy Saving 
Trust and Edinburgh City 
Council).
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Biomass

Biomass	stoves	and	
boilers supply heat or 
hot water to buildings. 
The term Biomass 
includes a variety of 
organic material, such 
as trees and organic 
waste.	Biomass	creates	
CO2 emissions; however, 
burning wood only emits 
as much CO2 as the  
tree has absorbed  
while growing, making  
it ‘carbon neutral’.  
A biomass stove may be 
located in a living room, 
whereas a biomass 
boiler is larger and best 
located in a separate 
utility room.

Consider in advance 
the location and the 
size of the boiler 
including the flue 
and the feeder, and 
the space for storage 
requirement of fuel, 
such as logs, pellets 
and woodchips. 

•	 Biomass	is	especially	
sustainable when 
locally sourced. 

•	 The	best	biomass	
systems can be over 
90%	efficient;	their	
cost effectiveness 
depends on the type 
of fossil fuel displaced 
and the type of  
wood used.

Gilmour’s Close was awarded Sustainable Social Housing 
Refurbishment Project of the Year 2009. Measures include a  
ground-source	heat	pump	providing	hot	water	for	under-floor	heating,	
wall insulation, secondary glazing and sun-spaces on the south facing  
rear elevation.



Micro-wind 
turbines 
These generate electricity 
from wind and they can 
be roof-mounted or stand- 
alone. Their potential 
output depends on the 
location, the surrounding 
environment and its 
average wind speed, which 
needs	to	be	at	least	4m/s	to	
be economically attractive.

•	 Not	usually	recommended	
for city locations as it is 
visually intrusive, noisy 
and	unlikely	to	get	LBC.

•	 A	wind	turbine	has	a	
theoretical maximum 
efficiency	of	59%,	
running at full power 
generally for less than 
10-15% of the year.

A wind turbine was installed on the roof of the John Hope Gateway 
building	at	the	Royal	Botanic	Garden	in	Edinburgh.

•	 A	mid-range	domestic	
turbine of 2.5kW may 
cost around £11,000 – 
£13,000.

Micro-hydro
Micro-hydro systems use 
natural water courses and 
are capable of continuous 

Available grants and loans
Grants available in Scotland

Scheme Eligibility Closes Details

Energy 
Assistance 
Package

Vulnerable 
householders in 
Scotland

Ongoing (awarded 
annually)

From	energy	advice	to	funding	for	insulation	and	
enhanced	energy-efficiency	measures.	 
www.scotland.gov.uk

Community 
Energy Scotland 
(CARES)

Communities 
and	(non-profit)	
organisations in 
Scotland

Ongoing - Up to £150,000 towards the installation of 
renewable technologies;
- Technical grants available (eg for studies and 
proposals) of up to £10,000;
- Help on green energy development may cover up to 
90% of the cost; 
www.communityenergyscotland.org.uk/scotland

Energy 
Efficiency 
Design Awards

Household 
providers and 
community 
projects in 
Scotland

Ongoing Awards available for up to £250,000 per project, 
for	projects	with	significantly	improve	the	energy	
efficiency	of	Scottish	homes.
www.energysavingtrust.org.uk/scotland

RHPP - 
Renewable 
Heat Premium 
Payment 

Domestic 
customers in 
Britain	(Scotland,	
England and 
Wales)

31st March 2012 Fixed-prize	voucher	to	help	towards	renewable	
technologies such as
- Solar thermal panels
- Heat pumps or 
-	Biomass	Boilers.	
The scheme will be replaced by the Green Deal.
www.energysavingtrust.org.uk/Generate-your-own-
energy/Sell-your-own-energy/Renewable-Heat-
Premium-Payment

Scottish Boiler 
Scrappage 
Scheme

Owner occupiers 
in Scotland

Ongoing Vouchers of £400 issued by the Scottish Government 
to	help	towards	the	cost	of	replacing	inefficient	
equipment	with	new	more	efficient	ones.
www.communityadvice.org.uk/scotland/Scotland-
Welcome-page/At-Home/Home-Energy-Scotland

Scottish Power 
Energy People 
Trust

Non-profit	
organisations in 
Scotland

Ongoing Grants	of	up	to	£100,000	for	energy-efficiency	
improvements; Priority to helping families with 
children and young people.
www.energypeopletrust.co.uk

Scottish Power 
Green Energy 
Trust

Local	community	
groups,	non-profit	
organisations and 
charities	in	the	UK

Ongoing Grants available of up to 50% of the cost of installing 
renewable technology up to a maximum of £25,000.
www.scottishpowergreentrust.co.uk

CERT (Carbon 
Emissions 
Reduction 
Target) 

Households in 
the	UK	–	with	a	
‘Priority Group' 
of vulnerable 
and low-income 
households

December 2012 Grants	and	offers	for	energy	efficiency	measures	(eg	
loft and cavity wall insulation) and renewable energy 
technologies. Provided by energy suppliers and 
possibly	free	for	those	in	receipt	of	certain	benefits.	
Scheme will be replaced by The Green Deal (see 
Table 3).
www.energysavingtrust.org.uk/Easy-ways-to-stop-
wasting-energy/Energy-saving-grants-and-offers/	
Carbon-cuts-get-serious-with-CERT

CESP - 
Community 
Energy Saving 
Programme 

Domestic 
consumers in 
areas of low 
income across 
Great	Britain

Ongoing Funding	to	households	in	areas	of	low	income	to	
improve	energy	efficiency	standards	and	reduce	fuel	
bills.
www.climateenergy.org.uk/CESP_Funding.asp
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100% 
Natural Gas

Micro
CHP

Loss	15%

Heat 
50%

Electricity 
35%

Micro-combined 
heat and power 
(CHP)
  
•	 The	heat	from	the	

generation of electricity 
is used for space 
heating, which is 
otherwise lost at large 
power plants. Domestic 
CHP units vary in size 
and output. It is a 
renewable system when 
running by biomass; 
gas or oil can also be 
used, and there is a 
higher gain from these 
fuels. 

•	 They	can	be	linked	to	
batteries or fuel cells to 
store electricity.

•	 35%	of	primary	energy	 
can be reduced 
compared to a CHP 
with a power station 
and heat-only solution. 

•	 Most	efficient	and	
cost-effective when 
operated on a district-
wide scale where it can 
run continuously. To be 
effective, it needs to be 
located near the end-
user to prevent long 
connection losses. 

generation (unlike wind 
generators for example). 
Although	water	flow	is	
likely to be low in summer, 
hydro systems are very 
energy	efficient.

•	 Not	recommended	for	
city locations. 

Total Fuel Efficiency 85%



Loans	available	in	Scotland

Scheme Eligibility Closes Details

Central Energy 
Efficiency Grant

Public sector 
organisations in 
Scotland

Ongoing Loans	for	implementing	small-scale	energy-efficiency	
measures that will reduce carbon emissions. 
www.energy-efficiency.org

CARES Loan 
Fund

Community 
(ie	non	profit)	
organisations in 
Scotland

Ongoing Loans	towards	high	risk,	pre-planning	consent	stages	
of	renewable	energy	projects	which	have	significant	
community	engagement	and	benefit.	
www.communityenergyscotland.org.uk/cares.asp

Energy Saving 
Scotland – small 
business loans

Small and 
medium-sized 
entreprise, private 
sector landlords, 
non-profit	
organisations in 
Scotland

Ongoing Interest-free loans of £1,000 to £100,000 to help business 
installing renewable energy technologies or measures.
www.energysavingtrust.org.uk/scotland

Scheme Eligibility Closes Details

RHI - Renewable 
Heating Incentive 

Britain	(Scotland,	
England and 
Wales)

starting 
Autumn 2012

Long-term	financial	support	for	renewable	heat	
installations:	a	fixed	amount	is	paid	each	year	-	up	to	18p	
for every kWh of energy and may last between 10 and 23 
years. Anybody who has installed an eligible technology 
since 15th July 2009 may apply.
http://www.decc.gov.uk/en/content/cms/meeting_energy/
renewable_ener/incentive/incentive.aspx

Green Deal Households and 
businesses in 
Britain

due to launch 
in April 2012

New	finance	mechanism	that	enables	the	installation	cost	
of	energy	efficient	improvements	to	be	paid	back	via	the	
energy bill. 
www.decc.gov.uk/en/content/cms/funding/funding_ops/
funding_ops.aspx

Feed-in-Tariffs 
(FITs)

Great	Britain Ongoing, 
started 1st 
April 2010 

Regular payments by energy suppliers to householders 
and communities who generate their own electricity from 
sustainable sources; the average monthly income from 
the installation will be greater than the monthly loan 
repayment.
www.energysavingtrust.org.uk/	Generate-your-own-energy/
Sell-your-own-energy/	Feed-in-Tariff-scheme

Regular payments

Tax reliefs

VAT at 0% UK Ongoing Approved alterations to a listed building carried out by a 
VAT registered building contractor.
www.hmrc.gov.uk/vat/forms-rates/rates/goods-services.
htm#4

Reduced rate of 
VAT at 5%

UK Ongoing Supplying and installing energy-saving materials in a 
qualifying building such as newable energy, draught-
stripping and insulation.
www.hmrc.gov.uk/vat/forms-rates/rates/goods-services.
htm#4

LESA 
(Landlords 
Energy Saving 
Allowance)

For	landlords	who	
rent out residential 
properties in the 
UK	and	abroad	

April 2015 Tax allowance: Claiming up to £1,500 against tax 
every year for costs of buying and installing energy 
saving	products	such	as	insulation	or	draught-proofing.	
http://www.direct.gov.uk/en/	HomeAndCommunity/
Privaterenting/RentingOutYourProperty/DG_175186
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Grants are available for topping up the insulation in your loft, such as 
this work in progress.

Energy	efficient	light	bulbs	were	
retrofitted	to	these	original	1930	
light	fittings.



Glossary

Biomass is the generation 
of energy through the 
combustion of organic 
material, such as wood and 
organic	waste.	Biomass	
stoves and boilers provide 
heat or hot water to buildings.

Breathability is the 
capacity of particular 
buildings and building 
materials to allow the 
passage of air and water 
vapour through them.

Carbon dioxide (CO2) 
is the main greenhouse 
gas, often used to measure 
environmental impact. 

Cavity walls consist of 
two skins of masonry 
(often bricks or concrete 
blocks) built with a gap 
between them. Cavity walls 
appeared after the 1920s 
and only from the 1980s 
were	cavities	partially	filled	
with insulation.

Combined heat and 
power (CHP) plants 
use the heat from the 
generation of electricity for 
space heating. Micro-CHP 
is a small scale technology 
for domestic use.

Condensing boiler is a  
very	efficient	system,	with	a	
condenser to extract  
heat twice.

Conservation Areas 
are designated areas of 
special architectural or 
historic interest. The World 
Heritage Site in Edinburgh 
comprises seven different 
conservation areas!

Double glazing consists of 
two panes of glass inserted 
into a window frame and 
separated by an air or 
other	gas-filled	space	to	
reduce heat loss and noise 
levels.

Embodied energy refers to 
the total amount of primary 
energy used during the 
lifetime of a material from 
extraction to disposal.

Fossil fuels originate 
from the remains of plant 
substances, hermetically 
sealed and under high 
pressure.	Fossil	fuels	are	
non-renewable sources of 
energy.

Fuel poverty is when 
households need to spend 
over 10% of their income 
on gas, electricity or 
heating oil to keep their 
home adequately warm 
and meet their other 
energy needs.

Heat pumps use the 
warmth from the air or 
ground to create heat for 
heating	and/or	hot	water.	

There are ground-source 
and air-source heat 
pumps.

Listed buildings are 
buildings of architectural 
and historic interest.  
They are protected by 
being	A,	B	or	C(s)	listed	
if they have international, 
regional or local 
importance respectively.

Listed Building Consent 
is permission required 
from the local planning 
authority to carry out 
alterations to listed 
buildings.

Microgeneration is the 
generation of energy on 
a small scale, at building 
level or for a small group  
of buildings.

Natural ventilation is 
the process of supplying 
and removing air through 
a building via breathable 
materials and the opening 
of windows and vents, 
without using mechanical 
systems.

Passive solar gain
consists of an increase in 
temperature and light in a 
building, thanks to natural 
sunlight.

Payback period refers 
to the period of time 
required before the cost 

of	an	energy	efficiency	
investment is repaid by 
savings in fuel bills.

Rainwater harvesting is 
the collection and storage 
of rainwater for reuse.

Renewable energy is 
generated from natural 
resources, such as the 
sun, wind, biomass, wave 
and tide, and water.

Retrofitting is the  
process of adapting 
an existing building by 
improving its thermal 
performance though the 
installation of energy 
efficiency	measures.	

Secondary glazing is the 
addition of an extra pane  
of glass in a frame behind 
an existing window to 
reduce heat loss and  
noise levels.

Smart meters/monitors 
record the consumption 
of electrical energy being 
used in the building or 
household, and can help 
control energy usage. 

Solar photovoltaic (PV) 
cells convert sunlight 
into electricity. They are 
arranged in arrays and  
can be installed on the  
roof or ground.

Sustainability ‘meets 
the needs of the present 
without compromising the 
ability of future generations 
to meet their own needs’, as 
defined	in	the	Report	of	the	
Brundtland	Commission.

Thermal bridge is a 
building element that 
allows the cold to travel 
from the outside to the 
inside of a building.

Thermal imaging/ 
thermography shows 
different temperatures, 
revealing heat losses, damp 
patches and draughts.

Thermal mass measures 
the capacity of the 
building to retain and 
release heat. The thicker 
an external wall, the more 
heat that can be retained.

Thermostat is a device 
which controls and 
monitors temperature.

U-value indicates the 
measurement of heat 
flow	through	a	building	
element used to assess the 
thermal performance of 
construction materials as 
well as the whole building. 
The higher the U-value the 
more	heat	flows	through	
the building element and 
the greater the heat loss.
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